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Dear Sir: 

Prior to issuing a first office action on the above-referenced application, please enter and 
f 1 consider the following amendments and remarks: 

In the Specification: 

Please enter amended paragraphs 0012, 0019, 0023, 0026, 0031, 0032, and 0033 as follows: 

[0012] Still further provided is a magnetic tape medium, wherein the magnetic tape medium 
comprises a first user data section and a second user data section. The first user data 
section comprises a faster access storage space than the second user data section. A first 
set of data to be written with less access delay than a second set of data is written to the 
first user data section and the second set of data is written to the second user data section. 

[0019] In accordance with SCSI tape commands, the host application 22 would write data 

records sequentially to the tape drive 20. To retrieve data records, the host application 22 
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would read data sequentially from the magnetic tape 4. To access data randomly from 
the magnetic tape 4, the host application 22 could send the SCSI SPACE and LOCATE 
commands to the tape drive 10 to request a data record at an offset from the last record 
read from the magnetic tape 4. The host application 22 would use the SPACE command 
to instruct the tape drive 10 to set a new logical position relative to the current logical 
position, which is determined from the last data record returned by the tape drive 10. The 
SPACE command specifies a count field indicating the number of blocks (or filemarks) 
to move forward (if positive) or backward (if negative). The host application 22 would 
use the LOCATE command to instruct the tape drive 10 to position the magnetic tape 4 to 
the specified logical element at the specified position. 

[0023] FIG. 4 illustrates further details of the data structures in the cartridge memory 6, 

including initialization data indicating the longitudinal position of all the logical points, 
including LP1, LP2, LP3, LP4, LP3\ LP4', LP5, LP6, and LP7. The tape drive controller 
12 would use the initialization data 70 to determine the start and end of each of the user 
data sections 50 and 52. The cartridge memory 6 further includes a table directory 72 
that includes entries for each of the wrap sections. As discussed, in implementations 
where there are two separate user data sections 50 and 52, the 96 possible wrap sections 
would be divided between these two user data sections. Thus, each wrap in the user data 
sections 50 and 52 would comprise a wrap section. For each of the wrap sections listed in 
the table directory 72, the wrap section entry may specify: 

Data Set ID : specifies the Data Set Identity of the last Data Set written in this wrap 
section. If this wrap section does not contain valid Data Sets, then this field shall be set to 
(OxFFFFFFFF). 

Record Count : If this Wrap Section is valid, this field shall contain the number of 
Records that are started in the current Wrap Section. If the Data Set ID of this Wrap 
Section is (OxFFFFFFFF) and hence this Wrap Section is invalid, the Record Count field 
is not defined for interchange. 

File Mark Count : If this Wrap Section is valid, this field shall contain the number of File 
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Marks that are within the current Wrap Section. If the Data Set ID of this Wrap Section is 
(OxFFFFFFFF) and hence this Wrap Section is invalid, the File Mark Count field is not 
defined for interchange. 

CRC : This field shall specify the CRC generated for the wrap section data in the table 
directory 72. 

[0026] In one implementation, the prior art LTO tape layout format of FIG. 1 may be modified 
to format the tape layout format of the described implementations of FIG. 3. For such 
implementations, to define the second user data section 52, LP3' may be set to a fixed 
value, such as 0.50 meters beyond LP4 so long as LP3' is less than LPS. The LPS point 
in the prior art LTO Ultrium format (FIG. 1) then becomes LP4 1 , and LP3 to LPS can be 
580 meters on a Type A LTO cartridge. Thus, if LP4 is set to LP3 plus 79.5 meters, then 
LP3 plus 79.5 meters plus 0.5 meters equals LP3 plus 80 meters. This provides two user 
data sections, one of 79.5 meters and the other of 500 meters, with a 0.5 meter section 54 
(FIG. 3) separating the two user data sections 50 and 52. A third user data section would 
require that the length of LP4' is less than LPS to allow the definition of LP3' ! and LP4 M 
for the third user data section between LP3 and LPS. 

[0031] FIG. 7 illustrates an additional serpentine pattern implementation that minimizes the 
distance to seek when writing data to the 49 th wrap section (wrap section 48). In the 
serpentine pattern of FIG. 7, the tape drive writes in a serpentine pattern, alternating in 
the forward and backward direction between LP3 and LP4 for the first 47 wrap sections, 
e.g., wrap sections 0 through 46, which is the same pattern in FIG. 6 for the first 47 wrap 
sections. However, the pattern of FIG. 7 differs from FIG. 6 in that upon reaching the 
end of the 47 th wrap section (the end of wrap section 46), the tape drive moves from LP4 
to LP3 ! and then starts writing in a serpentine pattern, alternating between the forward 
and backward direction between LP3 f and LP4' in the second user data section 52. This 
alternating pattern continues from wrap sections 47 through 94. There is a last possible 
wrap section 95, which can be written in the backward direction in the first user data 
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section 52 from LP4 to LP3. This last wrap section 95 may not be usable in certain 
implementations where shingled writing is used and where the first data section is to be 
written second. Thus in certain implementations, the last possible wrap section 95 may 
not be used. 

[0032] The serpentine pattern of FIG. 7 improves the write performance when writing to wrap 
sections between the first 50 and second 52 user data sections by avoiding the need to 
seek from LP3 to LP3 ! when starting to write wrap section 47 at the beginning of the 
second user data section 52. Instead, with the serpentine pattern of FIG. 7, the tape drive 
needs only seek 0.5 meters when moving from the end of the first user data section 50 to 
the beginning of the second user data section 52. This is a performance improvement 
over the serpentine pattern of FIG. 6, which requires that the tape drive seek 80 meters 
when moving from the end of the first user data section 50 to the beginning of the second 
user data section 52. 

[0033] Because the second user data section 52 is at a length of tape that is beyond the first user 
data section 50, the seek time from the beginning of the tape takes longer. Because the 
user data section 50 is shorter than is the user data section 52, the average seek time from 
one point in user data section 50 to another in user data section 50 is shorter than from 
one point in user data section 52 to another point in user data section 52. Thus, from the 
beginning of the tape or for movements within a wrap section, the first user data section 
50 is faster than the second section 52 because the second section 52 follows the first 
section 50, and the first section is shorter. Accordingly, data that is more frequently 
accessed could be placed in the faster access first user data section 50. 

In the Abstract: 

Provided is a method, system, and program for storing data in a storage medium. A 
layout of a storage medium including a first and second user data sections is provided, wherein 
the first user data section comprises a faster access storage space than the second user data 
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section. A determination is made of a first set of data to be accessed with less delay than a 
second set of data. The first set of data is written to the first user data section and the second set 
of data is written to the second user data section. 

In the Claims: 

Please enter amended 1, 21, 27, 35, 37, 38, 45, 47, 57, 58, and 65 as follows: 

1. (Amended) A method for storing data in a storage medium, comprising: 

providing a layout of the storage medium including a first and second user data sections, 

wherein the first user data section comprises a faster access storage space than the second user 

data section; 

determining a first set of data to be accessed with less delay than a second set of data; 
writing the first set of data to the first user data section; and 
writing the second set of data to the second user data section. 

21 . (Amended) A tape cartridge including a magnetic tape medium, wherein the 
magnetic tape medium comprises: 
a first user data section; and 

a second user data section, wherein the first user data section comprises a faster access 
storage space than the second user data section, wherein a first set of data to be accessible with 
less access delay than a second set of data is written to the first user data section and wherein the 
second set of data is written to the second user data section. 

27. (Amended) A system for storing data, comprising: 
a storage medium; 

means for providing a layout of the storage medium including a first and second user data 
sections, wherein the first user data section comprises a faster access storage space than the 
second user data section; 

means for determining a first set of data to be accessed with less access delay than a 
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second set of data; and 

means for writing the first set of data to the first user data section and for writing the 
second set of data to the second user data section. 

35. (Amended) The system of claim 34, wherein the means for writing the first and 
second sets of data further performs: 

writing data to wrap section 2*n from the end to the beginning points of the first user data 
section. 

37. (Amended) The system of claim 27, wherein the first user data section is 
located closer to a beginning of the tape medium than the second user data section. 

38. (Amended) The system of claim 27, wherein data in a non-volatile memory in 
a cartridge including the magnetic tape medium indicates beginning and end longitudinal 
positions on the tape medium of the first and second user data sections. 

45. (Amended) The system of claim 41, wherein the first user data section is 

located closer to a beginning of the tape medium than the second user data section. 

47. (Amended) An article of manufacture including code for storing data in a 
storage medium by: 

providing a layout of the storage medium including a first and second user data sections, 
wherein the first user data section comprises a faster access storage space than the second user 
data section; 

determining a first set of data to be accessed with less delay than a second set of data; 
writing the first set of data to the first user data section; and 
writing the second set of data to the second user data section. 
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57. (Amended) The article of manufacture of claim 47, wherein the first user data 
section is located closer to a beginning of the tape medium than the second user data section. 



58. (Amended) The article of manufacture of claim 47, wherein data in a non- 
volatile memory in a cartridge including the magnetic tape medium indicates beginning and end 
longitudinal positions on the tape medium of the first and second user data sections. 

65. (Amended) The article of manufacture of claim 61, wherein the first user data 
section is located closer to a beginning of the tape medium than the second user data section. 

REMARKS 

Attached is a page entitled "Version Marked-up to Show Changes Made." An action on the merits is 
I requested. 



Respectfully submitted, 



Date: 




Registration No. 39,867 
Attorney for Applicant(s) 

KONRAD RAYNES & VICTOR LLP 

Customer Number 24033 

315 South Beverly Drive, Suite 210 

Beverly Hills, California 90212 

Tel: 310-556-7983 

Fax: 310-556-7984 
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PATENT 

Express Mail Label no. EL 821 157 969 US 
TUC9-2000-0097-US1 

Version Marked-Up to Show Changes Made: 

In the Specification: 

Paragraph 0012 is amended as follows: 

[0012] Still further provided is a magnetic tape medium, wherein the magnetic tape medium 
comprises a first user data section and a second user data section. The first user data 
section comprises a faster access storage space than the second user data section. A first 
set of data to be written [at a faster rate] with less access delay than a second set of data is 
written to the first user data section and the second set of data is written to the second 
user data section. 

Paragraph 0019 is amended as follows: 

[0019] In accordance with SCSI tape commands, the host application 22 would write data 

records sequentially to the tape drive 20. To retrieve data records, the host application 22 
would read data sequentially from the magnetic tape [20] 4. To access data randomly 
from the magnetic tape 4, the host application 22 could send the SCSI SPACE and 
LOCATE commands to the tape drive [20] 10 to request a data record at an offset from 
the last record read from the magnetic tape 4. The host application 22 would use the 
SPACE command to instruct the tape drive 10 to set a new logical position relative to the 
current logical position, which is determined from the last data record returned by the 
tape drive 10. The SPACE command specifies a count field indicating the number of 
blocks (or filemarks) to move forward (if positive) or backward (if negative). The host 
application 22 would use the LOCATE command to instruct the tape drive 10 to position 
the magnetic tape 4 to the specified logical element at the specified position. 
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Paragraph 0023 is amended as follows: 

[0023] FIG. 4 illustrates further details of the data structures in the cartridge memory 6, 

including initialization data indicating the longitudinal position of all the logical points, 
including LP1, LP2, LP3, LP4, LP3', LP4', LPS, LP6, and LP7. The tape drive controller 
12 would use the initialization data 70 to determine the start and end of each of the user 
data sections 50 and 52. The cartridge memory 6 further includes a table directory 72 
that includes entries for each of the wrap sections. As discussed, in implementations 
where there are two separate user data sections 50 and 52, the 96 possible wrap sections 
would be divided between these two user data sections. Thus, each wrap in the user data 
sections 50 and 52 would comprise a wrap section. For each of the wrap sections listed in 
the table directory 72, the wrap section entry may specify: 

Data Set ID : specifies the Data Set Identity of the last Data Set written in this wrap 
section. If this wrap section does not contain valid Data Sets, then this field shall be set to 
[(OxOFFFFFFFF)] (OxFFFFFFFF) . 

Record Count : If this Wrap Section is valid, this field shall contain the number of 
Records that are started in the current Wrap Section. If the Data Set ID of this Wrap 
Section is [(OxOFFFFFFFF)] (OxFFFFFFFF) and hence this Wrap Section is invalid, the 
Record Count field is not defined for interchange. 

File Mark Count : If this Wrap Section is valid, this field shall contain the number of File 
Marks that are within the current Wrap Section. If the Data Set ID of this Wrap Section is 
[(OxOFFFFFFFF)] (OxFFFFFFFF) and hence this Wrap Section is invalid, the File Mark 
Count field is not defined for interchange. 

CRC : This field shall specify the CRC generated for the wrap section data in the table 
directory 72. 

Paragraph 0026 is amended as follows: 

[0026] In one implementation, the prior art LTO tape layout format of FIG. 1 may be modified 
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to format the tape layout format of the described implementations of FIG. 3. For such 
implementations, to define the second user data section 52, LP3' may be set to a fixed 
value, such as 0.50 meters beyond LP4 so long as LP3 f is less than LPS. The LPS point 
in the prior art LTO Ultrium format (FIG. 1) then becomes LP4', and LP3 to LPS can be 
580 meters on a Type A LTO cartridge. Thus, if LP4 is set to LP3 plus 79.5 meters, then 
LP3 plus 79.5 meters plus 0.5 meters equals LP3 plus 80 meters. This provides two user 
data sections, one of 79.5 meters and the other of 500 meters, with a 0.5 meter section 54 
(FIG. 3) separating the two user data sections 50 and 52. A third user data section would 
require that the length of LP4* is less than LPS to allow the definition of [LP3' and LP4'] 
LP3" and LP4" for the third user data section between LP3 and LPS. 

Paragraph 0031 is amended as follows: 

[0031] FIG. 7 illustrates an additional serpentine pattern implementation that minimizes the 
distance to seek when writing data to the 49 th wrap section (wrap section 48). In the 
serpentine pattern of FIG. 7, the tape drive writes in a serpentine pattern, alternating in 
the forward and backward direction between LP3 and LP4 for the first 47 wrap sections, 
e.g., wrap sections 0 through 46, which is the same pattern in FIG. 6 for the first 47 wrap 
sections. However, the pattern of FIG. 7 differs from FIG. 6 in that upon reaching the 
end of the 47 th wrap section (the end of wrap section 46), the tape drive moves from LP4 
to LP3 r and then starts writing in a serpentine pattern, alternating between the forward 
and backward direction between LP3' and LP4' in the second user data section 52. This 
alternating pattern continues from wrap sections [48] 47 through 94. There is a last 
possible wrap section 95, which can be written in the backward direction in the first user 
data section 52 from LP4 to LP3. This last wrap section 95 may not be usable in certain 
implementations where shingled writing is used and where the first data section is to be 
written second. Thus in certain implementations, the last possible wrap section 95 may 
not be used. 
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Paragraph 0032 is amended as follows: 

[0032] The serpentine pattern of FIG. 7 improves the write performance when writing to wrap 
sections between the first 50 and second 52 user data sections by avoiding the need to 
seek from LP3 to LP3 1 when starting to write wrap section [48] 47 at the beginning of the 
second user data section 52. Instead, with the serpentine pattern of FIG. 7, the tape drive 
needs only seek 0.5 meters when moving from the end of the first user data section 50 to 
the beginning of the second user data section 52. This is a performance improvement 
over the serpentine pattern of FIG. 6, which requires that the tape drive seek 80 meters 
when moving from the end of the first user data section 50 to the beginning of the second 
user data section 52. 

Paragraph 0033 is amended as follows: 

[0033] Because the second user data section 52 is at a length of tape that is beyond the first user 
data section 50, the seek time from the beginning of the tape takes longer. Because the 
user data section 50 is shorter than is the user data section 52, the average seek time from 
one point in user data section 50 to another in user data section 50 is shorter than from 
one point in user data section 52 to another point in user data section 52. Thus, from the 
beginning of the tape or for movements within a wrap section, the first user data section 
50 is faster than the second section 52 because the second section 52 follows the first 
section 50, and the first section is shorter. Accordingly, data that is more frequently 
accessed could be placed in the faster access first user data section [52] 50. 

In the Abstract: 

The Abstract is amended as follows: 

Provided is a method, system, and program for storing data in a storage medium. A 
layout of a storage medium including a first and second user data sections is provided, wherein 
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the first user data section comprises a faster access storage space than the second user data 
section. A determination is made of a first set of data to be accessed [at a faster rate] with less 
delay than a second set of data. The first set of data is written to the first user data section and 
the second set of data is written to the second user data section. 

In the Claims: 

Claims 1, 21, 27, 35, 37, 38, 45, 47, 57, 58, and 65 are amended as follows: 

1 . (Amended) A method for storing data in a storage medium, comprising: 

providing a layout of the storage medium including a first and second user data sections, 

wherein the first user data section comprises a faster access storage space than the second user 

data section; 

determining a first set of data to be accessed [at a faster rate] with less delay than a 
second set of data; 

writing the first set of data to the first user data section; and 
writing the second set of data to the second user data section. 



magnetic tape medium comprises: 
a first user data section; and 

a second user data section[s], wherein the first user data section comprises a faster access 
storage space than the second user data section, wherein a first set of data to be [written] 
accessible [at a faster rate] with less access delay than a second set of data is written to the first 
user data section and wherein the second set of data is written to the second user data section. 

27. (Amended) A system for storing data, comprising: 
a storage medium; 

means for providing a layout of the storage medium including a first and second user data 
sections, wherein the first user data section comprises a faster access storage space than the 



21. (Amended) 



A tape cartridge including a magnetic tape medium, wherein the 
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second user data section; 

means for determining a first set of data to be accessed [at a faster write] with less access 
delay than a second set of data; and 

means for writing the first set of data to the first user data section and for writing the 
second set of data to the second user data section. 

35. (Amended) The system of claim [35] 34, wherein the means for writing the 
first and second sets of data further performs: 

writing data to wrap section 2*n from the end to the beginning points of the first user data 
section. 

37. (Amended) The system of claim [32] 27, wherein the first user data section is 
located closer to a beginning of the tape medium than the second user data section. 

38. (Amended) The system of claim [37] 27, wherein data in a non- volatile 
memory in a cartridge including the magnetic tape medium indicates beginning and end 
longitudinal positions on the tape medium of the first and second user data sections. 

45. (Amended) The system of claim [44] 41, wherein the first user data section is 
located closer to a beginning of the tape medium than the second user data section. 

47. (Amended) An article of manufacture including code for storing data in a 
storage medium by: 

providing a layout of the storage medium including a first and second user data sections, 
wherein the first user data section comprises a faster access storage space than the second user 
data section; 

determining a first set of data to be accessed [at a faster write] with less delay than a 
second set of data; 

writing the first set of data to the first user data section; and 
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writing the second set of data to the second user data section. 

57. (Amended) The article of manufacture of claim [52] 47, wherein the first user 
data section is located closer to a beginning of the tape medium than the second user data section. 

58. (Amended) The article of manufacture of claim [57] 47, wherein data in a non- 
volatile memory in a cartridge including the magnetic tape medium indicates beginning and end 
longitudinal positions on the tape medium of the first and second user data sections. 

65. (Amended) The article of manufacture of claim [64] 61, wherein the first user 
data section is located closer to a beginning of the tape medium than the second user data section. 
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